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Abstract of JP91 28970 

PROBLEM TO BE SOLVED: To provide a memory structure 
and circuit which solves both the slowdown due to the 
lowering of voltage and the increase of circuit scale at the time 
when a hierarchical structure is used. 
SOLUTION: Bit lines of two or more memory cell arrays (a 
first memory cell array MAF and a second memory cell array 
MAS) in which plural memory cells storing information are 
connected with hierarchical switches HS1 and HSB1 
(amplifying function is allowed). And the sense amplifier SA1 
is connected to the bit lines of the first memory cell array 
MAF. When three memory cell arrays (described as the first-, 
second- and third memory cells) are connected by hierarchical 
switches, the bit lines of the third memory cell array can be 
connected to a sense amplifier SA1T. 
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«»a)7 - h»*f fc, .ss.a*o>r? - 

x/e u . t "jV«fc £*Wr«wi *'*i.$as y?H 

±Ett-i a>£9>fittb±E&2a>t£v httM-fcam* 

Ctt&H 23 ±E$MM % UUB I*. R^t(D7 K V* 
•:ilfi:j;oT, ±12 » i .fl)^^ U ? l> *f JBttF± E»-2 <D 

tiara i iEis<D^*x-e uwk t 

CIS^s] &&o)9- Klifc, SS.i 0)£.vhBMl:« 

S^-HJAJ:, •SS2.0)livhtt«t i 15&&a)9 - 
K Ill fcSS* 2 0) t: v htt« t 0)£,£ HIES * tvtaS&O 
. X* Mfc-Jlr/fc £/£Art»rf .2 (D X ^ i J 7Ui: 

±se»ao)xM , JT u-jr'iz*.*.**.^- ivMra*£ -t 

±E»:i a>»sv htt«fc±E»2<J)fc:v httWfcll 

**» c «m fc r x 

CIS*i5 4] ±E*.1 (J)^tU TU-f It -«tiS>9- F 
Ift fiJSWVSE fc-S*l*BMII** JtSBSS 2 0)X U 7 U-f 
-Flfc-JMKttffiJ: **i««lSllzitA:fi < 

- tt£ * ti * tvfc £ fc t r ^sff^js 3 e'3 <d 

C1MI03] ±IB*2<D. tfv httttMldtt. ±IB*1 
±E»1 C09- F.MM:±EjBia>t£v h»*J3¥£:a)£ 



jft»tf±EJ(52 0>9.- HI»»t±EJS20)t:^ h&fciS* 
t l=7 MJ 3 atfraEB * =hfc«!R<DX * U * 

L TJ8W tt* £ fc Wtt fc r*¥Wf>X UKB. 

* 2 ft* ^-r v*^^ ur -t firsts tir 

JtEftS 1 <De ^>^WW0) Ktt-a>it«tiL. JJEJB.& 

fEa*-*i-^cks»a-fcr*»*ia6E«io)^»*x^ 

[»*JH8) ±El?^^TV7tt, ±E*20)b:v» i tt 
[I5*JS93 ±ESS 2:0)9- > , »ll©9- ^acoift 

m'sfc t : *b e tetji .0) ¥iai * ^ ^ u »s • ■ 

±85»flRtF»2^»3fl)X*UtJlrTU-ri«tl. j e- 

±E3S 1 (DX^U-fe^T U<f (Pfrtf? hiWfc±E»2 

±iett«»ttx 7 ^ ■U^«*t±E«3.0)X ^U.4r-J>T- 
. ± IE * 4 a l£ ±IB ik^SS r 0)tt «is m fts - % L . 

« 1 iz^ia vim t * fti'UlM * ■ t ^ 

£U3RB«- 

[mttri 13 ss 1 a « jb 2^*3 o>x% u ^v? u 
±ie» 1 a tfss 2 avss 3 o)-j< ^ -u -til 7 1> -f i« ti? 6 

- -Htt'fcttna) t: y M*d)52,ft.l'=EB fcffiic 0)X 
±E»'l fl>X*.U-fe^T U-f fl)l=v htt.t±-E»2 0)X 

±E» 1 ^X^'J-fe^T U-f fl)tv htt fc±SE».3'<D* 

f jfi*jff.i;rBiW # *t* .t wnft-fc* W»*x 
4'jfeB> 

CIS*iSi23 ±E¥WlX«UatBUtde»l=. 
±gB«2<D^ ; E , J-trJl/7 ? U-f >a>\zv httl=**JCLTKl^ 

*»*ia 1 1 l3Btt<D¥a*X%UKB* 
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MM 1:9-] ±ie»l ©y*U-feJU7 U-fH£a*i* 
X^UtrJlrQfflRtt; ±6*1 4>a4 9-?**Vt LT 
±15*1 fcSlMi. ±1555 

2(J)7^y L T± 2 0) * V * 7 y 7 II ft 

3 * *i * c t t r # *r 1 4 gg la a) * 
ilS^ia re] ±ie^2(J)y^UirJl/7 U-f li^t ft* 

3t.ft*#t£? btAo>^* £wz<.mf$$t\, 

±I£3S3 <J)y ^J* JUT u>r i:«.ft*# fc£v *»<D« 
±gB»l0)j<^U-tJl/7.U-ri=d.4tl*#l=v h 

4ES<D¥«fc^-UBfi. 

[1S3EJ5 17 ] ^0^10)9-^^ 35 1 C0tf r > h 
'ttKNs. eMB0)9>Ftt*:B-&i oitf v KfeftWfc <D3£ 
. *'l=KB *ft <DX:E U t Jl> i: Jdi £ ft* 

$ 1 tD**U7 u>rt, 

^^2(1)9-^^ 3S2RtFSS3<Dfc:-;/ hl&fct 
t, I5fc&a)9-HiafcgSS2&tfsS3a)e:/ h»*t4: 
AtiES *ft* ±l2^2S^:3(Dt:^ httM13ft 

ja^ft^a&^arji/*- M^.utjit^^-ct* 
±iemi <De-vhttJs*fc±SB*2a)i£v httwtcoiaii 

a**. satt*o)7-K»fcBSBi (De-yhtt^fccoas 

4 IZKS * ft (DXt U "fe : JUfc *6 * ** 

&&03 2;c)9-FSAfc. &e/<D.e?l»ttttJ:. BttK 

ox? .t- . f & t 2 <d e v tm&.t .<ds * pie g * * * 

tift <D * ^ U't Jt/t V m'A # 'ft * £2 0) X* U 7 

U<te 



j> t r JS IS * ft *5B 3 <J) fcf h Iftfct $ m L , 

• ± less 2 a) t* -y maw cos * i*±ie sas i ■ A> e v Krt « o) . 

USES. 

ClfttUSi 9^ ±S5¥»*y quasar* ^i:tV^7 
h $ft^t lt±e t v ^7 v7 i-fcJ3 *ft me * *i* 

cfc *ftfc C t fc-3" ^SWiH 1 8 |zl£«j CD¥ 
[»*-ffl'203 * 1, £2. JS3a«B4(DJ<^U"fe)t 

ftfft. «»'(Dt:v httJsIt, MR 

»0)9- Ftt'kBIMhQkfv htt«t(D^*l=BEB*ft 

J:E»3 9X^0'ir'Jt7 U-f 0# \iv KttWfc±ffi»4 
©XtU'tATU-f.flrtf.ksv htt«fcli».2-.o>^ 
#&$iOXTSIf!*fts 

7 h' U^1t^fc±gEiS2<J)X ; EUt^7 U-Y<DietSl*lS 
fc*±Ett:«»rlk«L. ±EJ±«»^<Dhtt»g*65- 
St L«WWi:ltiE»i »^2 0)^ v *MMiSS 

WMei] cpuh WECPUlzy^S^tTS 
IR*ft*s2««Bt W-tO¥»»»tfiJtl=JK«lir*¥ 

ffiEEIftgtBtt* H-7K U^I=B«io7K U^5=-5 
tttWimi fl).5^7U-fc» |SI-7.KU^I=tt*0) 

i=Mm>7h u^7 : -^ : £mwr ; &S2CD5.cr^u-f 
t,* - 7 K l:tR».a)f - 5 2 0)t- 
5.7U4k, WE/^^6X^*ft^>7K U^ft*.fc« 
ESBl.'SttSB'20>.S^7U.-fl=ttW*ft*7 K UX5=- 

«TE% 1 .0)5 {7 7 U-f 0)fcd httfcMIBSS 2 CDS ^7 U 

ft, 

ittEJB.l <Dt-5 7 U-fO)tv hlfti:MieS52 0)5 : - J 5! 

*ft, 

«i:-t^7V7jWt ft?ft«l»*-*l; 

IttEB-l 0> 5 7 U>f CD tf v HRII8IS *n 5tV ^ 

7 V7 0)ai.?3ttttE^ ^l=.ffi» * iv^e t «»B t 
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irW*. Aai^d^smtS ?^/=-^cocwio s-fv/i 

«j« *C J: i: T 5=- 
l p 6 o 1 3 

Omasa ff'tfr imivtzv ^ o o □ v e a - 5 ? 

X 0 0 0 2] 

0)1X03 fltfOMMbttifttt. «l=* PDACPer 
sonal Digital Assistant) VW^ffl 3V* 0>fl|S$tS 

tt&tt'Ufcbycfc.*, tfc, MXVK7-f9P3Ve 

* yUDfSMtt £#fb r 5 fc'l* 3«*TfiKI = -d T ST 

Coo 033 j<-EUP»q)1g5Bft«*fttt»fc.Lrtt. 
1 9 90 *>v**??^*V zjl-'x 

jV«-.*S- X ^5.31^54^ ( 199 p S y 
m p ps i.um o n V L S I C i r o u it, D 
igest of Technical Papers 

(1990) pp. 53-54) out, -&*tm 

CD ) l=ES*:hTl>5Jfc31=, «sBS«J!£% 

LP0 043 tfcv 1 99 4 J>4 ' -f— " -f- " -f- 

1.6lfli^17K (1 99 4 IEEE Sympo 
s i u m on L o w Power Electro 
n ;i c"s Digest of Techn i ca I 
P a pe r s ("1 9 9 4) p p> 1.6-1 7) .(tot 

<j) * j> * l v * * ' j ^ffifes < * a # & ieiss a 

£#s* l ns» jhi* ^ctr^tu o>igsB«*jft:*igi 

C p q o 5 3 



ltfl»JH*-<tty (&S5tf±5<tty) . 79t*3^ 

'J 1T Jl/O)^ ^-e^> C I* . MO S( Metal -Ox ide 

-Semiconductor) Vt^SO) L ^LWifi^S^T 1^^ 

COOOS3 Ufl».U U9LWfi«iSSTV*Ck.tt» ^ 
iffi^JEdH v^<J)lg^S^*3lz^iMri3:, TSBtDfflia,*. 

t o 0:0 .ri m 1 4 utt; .^iffi^sdJ 1 vaj^fl) us 

Cv t h) 65o. t 5V-MO. avit-Dt^io 
*n^cfc3H, vth=o. 5 vri»6tj5i#^fiio. 

4V, Vth=0, 3V.r»tt8|-#*»ftSO. '25 VT- 
TtttllS. L^U^^iS^JQE^O. 2V5Q^^-G^i: 

*A^^^UtJl/^W^r^MOS ^3vt;^5a)L^ 
LWiB^E^T I? * C k lir Ufc L» dP»m* ^ 
C00083 ^»olz, tg^Eiftftl-*?l^r, ^Sfo)^ 

u ^ffli^iiv Tie <DP3 n.^ tt&zzttfmm 

Coo 093 Bis;l=tt v 1 BK/W^2^tvS' 
a^.'J (L2-cache) 2 W K 0) 1 JX=t r ->«> a.X 
^,IJ (L1-cache) IZfcl^^ IS^iil LiSSoj^sp^Stt 

S &k U.MTdMIB'C^V^7V7 65 ^ifi °1 3 "C a) 
B#fel WT, ^^UtJl«BBfclvd» ) tf:£*a)!ft*ai 

^) ^7f, tri^* 

[00:10] ^jffi^JE652. 5VSS?©ita«.JSiU*Effi 

U £ 2* * * .v V a* ^ U 0)^ ^ U f Jl/B^Cal ^fifit) »fl 
6tt3 096JUTfc^ttL% L^U ^5ffi^/±65l V^O) 
fi«Eflni:^TH il 511^^^3112^^^ 
a ^ ^ 1 J (3) ^ ^ U t J 1/ m m 6 5£ «D *2tJ ^ d i 5 O 96 £ Eg 

C001 13 ra*J3r<fi (1) rtt. ^iffi^a^ivr-ift 

iij: ^x#au /z *+i fcWigpiH o)iets li^i:L^. 
coo.123 tfc. (2) iiaNfcjtd-iz. ie 

^^uizwu^=i-^^a)j5 izima fts^ ^ t « y m& & 
mtow±T%ti^tzr<mwmr^ 5/=, ^^eutu 

-d -emu i,tzm&®tt*<»ymzs*tfmu~? *fcn 
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i tenser * £t ttisia x*.** 

[obi 4] *)Ml<DBtol& i»ft>^feSft*:&Titt 

tt, e*sfb i= i^aj»eT(j>raas(BS*T* * * u « 
5fl'@is»»a«?r*cki=»^ 
[bo i 5] *£9l0>JHfl>Si»li* *%U.*NNM: Lfc 
t -»a»Mt«0>it*nB WB*r * U«SS • lsl» 

to o-i 6 3 *«i»o>JM<bBttl*, ^-f^P^n-fey* 

UJ= ft*, 
[o b 1 7 yfcigEE^ 

tOO 1 8] 

MTU.-?**. 

[0019] C 1 > *«I*J< -E U.M 14, «».<D9 - F 
t* (wsiif) fc, .»i .cot: vhtttef CBS i, bsb 

1 *f> fc. te*»;OT - Ktt fciSSS. 1 0) £ v h ttfc fc 0) 
^Allies **.U iz)b CM) -b-«^?flt. 

J^'*^«SS1 <DXtEUTU^ (MAS) -t Jg&0)9~ 

FSSICWF 1,^)- -3BS-<D£v M*** (B.F.I, BF 

Bif) fcsi£ia&<J)9- ra;M££0>t:7-MftM£ 

o?^;*j=BES#*i.5aift©x*u.^-jp cm) 
«jdl*t)^jSS(b3<^U7'>-f (maf) t,.iWiESS2 

. httMr^ffiA * *t t * t ?v7 

C-8A.1*) WS5IS1 d)tf vh»Wfc±SE»'2'©l= 
KttWtOJ^JtWJW-^^-f (HS1*) 

IE* -f •>> ^&&LF1tfIE352 0)t: y h Vktttt Utf sE 

[00203 (2) ¥S?^U«filt &&0)9-F 
& (WS1^) fc.. 351 6tf ■yh$ft«.CBS 1\ bsb 

l/» -M&k&& 1 d)Ac.v>«WfeO> 

^*J3KS*ttfc^a)y^U1r^ Cm) 

Eti£*v£$Sl ©itf^U T 7 !^ (mas) fc % 
Ktt'CWF 1^) fc.-.JBBflJtv (BF 1, BF 

b 130 hs. mpi.97-F-9M'»ea>ev;hnkMfc 

GSSftllKfi- £*i ifcM ftx* »J -fer CM) fe 
'*ill*ft«Sg(Dj<*U7 U-f (MAF) '^tu *f 
»2;©x^U7Ml:i*A*9r Fttoitttt. itflE 
1E35 1 <J) * * M lc£ ift$.9- F&cb&lztt 
ttL**l=J:y«jd *ti; itilESi o)fc£-;> F&ttfcitftE 



100:213 C3) w»i^.URei*...a»OT- f 

fifctf 35 2 0)9 - HUt*fc> '4fttt«>t£?> 

tt^ft 1 ^ 1 a 55 2 a) e v h »«w t> *tie^ 1 

0)9- F$*»fct*IES6i o)tf'^ h»^Pko)^*»e/± 
12352 0)9- F«Pi:±IE35 20)t:^ hJft^td)^ 

h ^ines *tifc*»o>*^u*to cm) 

t,. *HE3S1 0)tf ^ hifttt*(D&.b:y F$&*t (BS1, 

BSB1?) tlWIE^2CDe^ h&tt»0)#fcf^h«tt 
(BF 1, B"FB1» !:tt3S1(J)7^7^ CHS 

1^) ^frLTigfa***, 

[ O 02 2 3 (4) U»&tt, 35 1; 35 2 » 

Sf3S3 0)>i^U-feJlpTU-f (DAS, DAF, TAF) 

him& (CMPD 'fc**.U/«;E».;t, !S2R?/SS 
3""«S;X-* Ui? '-li-f littl £&0) 9 - H«k 
**ipev> ; W#fc; i£&&0)9- 
h tt» t <D5S * l=KS * ti/t^^o)^ ?J fc'Jfc fc S« 

^2 0)^ ^U t^T U-f 0)# e «y htt»fctt^-f v 

^ cdh) «yuT8«*ft, ttiEttiassi^ 

ft ■# t WIS SS 3 0) ^ * U ir j U ^ U 0)SE ISrt tt t « ItSJ 
Lv «E.^-f v3F*J6tt v MlEtt^SST0)J±^}SMfti- 

[00 233 C5) . IJJSSI*. ^1R^^S2 

R 3 0)^ ^ I J 1r JUT 7 U-T CM AS,. MAF , MA 
T ) WiBSS 1 S tfSS 2 »^^ 3 0)X^ U til T 

u-f'ft.f-*ie4u ta*o)9.- K$a cws i. wfi, w 

T 1^) t;- ^<J)e«V h» CB S 1 v B F 1 s BT 1 

«. RWfciD.7- "H : l(|-fcK«l»fl)-t;v htto)S5*J= 

Esi.tifca3Ro»t%gtii/ cm) ^#^z : fllJ5S*tl. 

MIE55 T'qjy t U fit 7 H fl) tv. HI ktffi S2 0)^ 

t'jt)iy7 u-f6)e^ b&Hi^ti^tas 1 o)^-r 

CHS 1*) ^5> tri8$S^ti, ttIESSiO)*^U 
tJl/P U-<0)b:^ h»i:WieS3 0)^^ UtJLT U-fO) 
tf •yh5ftttt^^ : eti^2 0)^-f yfW(HT 1 SS) 

C6) ¥^^3<*U^Stt v Si0)SiO9- CW 
S1«j, t 351 <!)\±y KttW (BS 1 % BS B1 ^) 

t^wtow^r-.Pttfeiwi. 1 <r>y± v hlftW to)^iz 

ES*tv^^o)^^ijtJl/ CM) t**^X«ii ; **l 
^JS10)^U7U (mas) a$ca)^2a)9~ 

K» CWF 1*) fc; S2S?JP^3CDfc:^ h&tt (BF 
Is BFB1, BF 1 T, BFBTTW iSSSlO) 
9 - Ktt.t|S352a^35:30) t:-^ KttWt 0)5SAI=SEis 

±SE^f 2» tfS5 3 0) t: h 
a) r 5= a. .jfjifiH - M ^ u trJI/ C d.) t ttATzmii& Zh 

^352 0)^^: U-7 U-f (MA F) WiE^ 1 0) £y h 

tt«k±SB*":20)e v Kttw-t o>m\zmnztitz& 1 <d 

^>f**(-H8l« fc. tfflESSi 0)e^ htt«t 
*fiE» 3P)t: fcOSIIimtS *tifc36'2 0)^-< y 
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(s)55 ( s a 1 US) fc«r*. 

C0024] (7) WW^UIfiBtt. ttftOMHO) 
9 - Ftt CW8T« SB 1 9 h»*i (SSI, 
ssb is) fc, HE«H)<7- KttfcS*i o)t:vhtt 

»ta)22*j=ies.*^*aiftfl)^^'U'fe^ cm) 

AflM i" .'J7.W' ^ MA 8) fc - 
0)^20)9- Klft (wf'tS) fc..»efrevhtttt 

CSF 1.8FB1*. ■t;.B«kOCP- KUkBfte 
co t: htttt fc OS * 1=SE8 *ti*ttSftfl) j* * U ir 

CM) fc jtf * *l$SS 2 CO^U T 7 U-f (MA 

F) k. ttE8i'0)l:9httW;l:8vo)^yf*!6 

CHF1S) «rt.LT«ia.**i> ±IESS2C0lf':>btt& 
tS5.2 '(f)^yf*ft (HE 1 © ittUTftl«£*l* 
».3fl)tivhtt« (BF1, BFB1S) fc*W-U « 

E3B2"dje» h»fct<o^ ?tt*ness 1 axe* hiittttia- 

[00 25] (8) ¥WMMJfc SB2,:S53R 
«*-4 0)-^^iJtJl7U^fc-tt»*tWU ±E3S" 

1, 38 2 V *3'»tf»4 0)^*Ut^l , Wtt*tt* 

.ffi«cor? - Hist fc, «sca)'-ev hniM^ ists&co 

Ul^tUtltt'SSU -tiessi CO* ^EUtflT 7 U-f 
CO#fcf y h»ttfc±ESB2CDX:€U-&Jl7 Ufl)#e^ 
HWkl»ifl)^-f y**A*^LT*»*tu- ±E 
SS 3fl)-X ^'J tJl/7 7 U-f <D«-fcf y h»M fc±E3ft-4 co* 

*dfVL-cttW*ti.. 7^ U^fi^t±iE^2(D < x : eU'tr 
^7U^<DSE«rtSkSJbsEita»TU:«.U ±S5ik« 

H t oi± &f sm # - W l & i i = : it -hie » i » sb 2 

.©7-f'^*« tt£USttni fc>*i* cfc 3 
[00 2 63 C 9) MSHB'tt. CPU 

its gp-u 1=^3 t,r««*ft*Ett«sfc« 

^ - to¥ £tt £ tJ5± 1= 9M/U tWSE E1SIS S I* s . PI - 7 

k U3M3Ufca>7 K : ua?-«i«AT*SB 1 05^7 

U-f> B-rf 2 .U^I=tWftO)-5=-5*»IAT**i 0) 
7-S7U4:, PI- 7 'H U JUZS&COT ^ U*?-3 

s»wr*ss 2 0)$ c^t u-f t>. fBi-y i= u*iz&&co 

y-.a*ttll»-*SS2 0)5=- S 7 U-T fc, ttE'ttft'fe 
A*;*ft ST 7 K U*ft^ fcttfESB 1 XttSS 2 COS?; 7 U 

-naMASti.w h u^t-5« tstt«r*afto)tt« 

•«.fc**.U WESSi a>«?:7 U*0gv>».fc«ESI*. 

2(j)5^7 u-f fl).jt?» hi* fc-wi* 1 toa-f -v*-**.*** 
u Tftis miess 1 o)5= -4 r u >f;<o e v h » fc k 

IE SB 2 CO 5=-- 9 T 7 U -f 0) bf -y h 1 I* SB 2 CO * -f v 3F 

■■a*jyLr«ia**w hesbi <oac?7 u-f a tf&i <b 
ffiEss-i co^-STU-fo)^ htti=»w**i* 



Co ore 7'] (i) *-f (hs 1*) %!SttK' 

fflr^^* ^-f (hs is) ewwttar«c 

tllct^T, SBlOX^EU^U-f (MAF) (Otf-y htt 

dsfflyft*^ ^2cojx : eU7'U-r (mas) cot^h 
tt^j?LW€«<T*cfc6sr&-*o)r. ssisox^ur 

U-f (MAF) (DX^.U-feJlttSSl CDX^'J^ Uff CM 

as) co^ ^ U t I^U>f< sft&tt H ■tt#UTWVJM 

C0^i^tS5g^2 0)-><^U7' U-f (MAF.) ^II^Irt L 

Tt$\m. ^0)tS$S^iStR^lii$<l^iii^* 

\±v hiSKoa^fli'J^t^cor. ^2co^ ; e , J7' u-f cm 
af) rtco^U t;i/^yair^r^cpii4j^^5SS^ 
■^li; »id)3<^y??U-f (mas) r^co^^EUirJl/^ 

^ t&tft r.i J: i i = t « 7 ^ -t j« L n to 

C0028] (2) ^2C0X^UTU-r (MAF) |Z^ 
^tl^>9- -Ktt0)»-€S61 COX^UT U-f (MAS) IZ 

^^ti^9- »ftto)»j:.y*«< r^t> ss20)x^u 

7 Uyf (MAF) C0IE1SSSAW>?< JSlO^t 
UTU-f- (mas) r*icotS$§li^ 2 co ^^Uy U-f 
(MAF) l*J(OlSI§^'S^T^<tdlzrni^ 5S2CD* 
^EUT'U-f (MAF) %S6l<D-yEU7U^ (mas) 
<o=t-f ^^^jx:^Uco<i:dlzfflu^ct6ir^ »ico 
jlWTU-f (MAS) j*iC0tS5§(Dd^^ffl!^S<0A 
Utff$§£S& 2 CO^^EUT U-f (MAF) f*]|Zt§WTt\ 

[:0029] (3) ^2C0->< j eUTU-1' (DAF) ^1 
=t V "J V a>I ^ I J CO? - -5 T 7 U -f l=JHtV ^ 1 CO J* ^ 
UT'U-f (DAS) «2**t.yi'a^Ufl)5 : -5 7 
U-fXIi^IEISt LTffllV ^3C0^^UyU-f (TA 
F) £ 1^** '^^^UO^^T U-flZffilA S3 

co^^uy u-f (taf) \zrfim<»7 f u^^-^ftj^ 

C OO. 3.0] (4) SS3'0)^^ U^-U-f (MAT) % SB 
1 CO^^'Jy U-f (MAS). S2C0X : EU7 7 U-f (M 
AF) C0JPIZSB2<J)^-f (HT IS) t% 10) 

Ji-f-/»«.«H8i« fcr=s-^ ; eU7'U-< : &J$tJ? 

U i;1^t'J7M (MAS) £:$S2C0**U:PU 

-f (MAF) t flfl©"i.i.©>-f y (H s \i W" 
k#w»«:'i:[:Jtu. S^co^^u^ U-< (m 

AF) ftiib COlJt^ai.Lli, S 1 CO^^EUT 7 U-f (MA 
S) , ^ 3 COj^^U T U-f (MAT) ftl^tOSSfrai Uct 

UfeJKIS^ai-G^* *fcs SB3C0^^'JyU-f fcSSi 
O^^EU T 7 U-f fcCOrESCOSS 2C0^-f -^^^ (HT 1 
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a&WXSHZU S5'1 0)/S'J7U (mas) t 
%2><T>X VJ 7\*'% (MA F) fc©ftl<DSS.i <D.^-f-y# 

(hs f»- zmm&&\z?-z>zt\zj:^. ai 

0)^t"j7U (MAS) |£ S3(J)^^U7U CM 

at) ^6fl)ia*aiL<tyfca<s»*aitti. ron* 

^JSCDA^tSSg^ 152(J)^^>J7H' (MAF) v>ss 
lO^^U? ^ ( ma s) i:»WLT*5l?l«5Sttsjl 
kt&Lpm&V SHBWjlZ^lVCfe, 2 0)* * 

U^U-f (MAF).,. SSl Ojrf^'JT 7 ^^ (MAS) % 
*3'ti*S:y?L^r (MAX) 0)JPg7/, 5$2d)j><^y 
(MAF) ^J)y^"tr^fti-S'J^<^^, 
(5) *1'W^U7W (MAS) r*l<D!S$g|Z, 55 2 
(J)yf U7W (MAF) |*KDtt*t.S6.3"©J<- i EUTU- 
>f (MAT) rt0MttM.Ha'«K£.-tt. 55 30)^* 
UH-f ; (M AT ) |:tVX7V7 (SA.i T) £JgfSi 

4.y'fc-f lM=6m\*K**!z ? 3.7 frft - h 79 -tr* i? 

^2(J)^^EUTU-f (MAF) 0)bf'V h»l*3Sl O)*^ 
'J7M (MAS) 0)fcf^ htt-t-^rliTr&i Sg30)^fE 

'J7H (m at } ® \dv hKttt'i (W^!J7M 
(MAS) Ofcr-y Mftt^aST^CDT 1|ft**rlZ-* 
i^*;ffiUififw^LTfe. JS.s;(px^ 

UTU-f. (MA F ) 36 itfSS 3 0).* ^ U;^ U-f (MA 
T) t^li^JIlZfTX^ ^e iZCCD^ -LP^ 

aV^t?- SUVJUZSISTft-K. a 

[00 31] ( 6) 3S 1 0)X^EU T 7 \f'4 (M A S) t ? 
3.7 M : EU0)5S2(J)^SU7 \,4 (MAF) fc 
»-1'0)a-< ■C-H.S-1« tJB2(D7-fv?* 

j£ (HU1*) TMirS* SS WtUT H (MA 

f) : ^.a7/^- Ht.LrLv^<or, ^-.UT-g-t^ 
. a)^lis J; fci^ t'O).^ t 5*1*5: a7l)^ - h « 

Sl:«oTt^jS,2d)^^U7H (MAF) t\G)70 
■ t^ltttU *20):^>>7H (MAF) 

[0032] (7) S-1 O^UTU-f (MAS) fc£ 
2 0)y^lJ7U (MAF) fttiKD^V-hGHZ-f-n? 

ti, JIM (hf u .t3B.e?D^-f-w** 

& ( h ei ) fcj:^i«a^*i v »2i^^.iJ>U-fiSl 

vniMev K&Mrv^pv? (s a tj 

T 7 Uvf <J)fc= >»fl>ft.*3&3tt < £$4)7! 1 ^'J 
[0033] (8) S2(J)^tlJ7U (TAF) fcSS 



1 ©X^UTl/^ (T AS) ^59T L/-T IZJBU 554 
(D^UyU-f :(daf) ££3<D;X : E > J!7 1^4 (da 

S) 57 U-f |Zfflltft|£ v - ^20)^ J E 'J7 u-r 

(TAF) % $S4a)XftU7U^ (DAF) £SS 1 j><^ 
U7U (TAS) . %3<S)X&)7 U-f (DAS) 0) 

t vVaXt'J (TAF, DAF) k2*;tf ";Va^ 
*y (TAS, DAS) **Afc**Wa.J!EiEU«l 

ttvff.-f U?h?y.7^0)^t y# ij>« %U WK'nit 1 
[00 3 4] 

[00 35] «?gi o)nsfiM» bi a*mn<DJB'i *)£ 

■HW-C & Z M t U CD« itt r ♦ "1 I Z 5%. L ^ 

¥»*««± izfl&di &-*i-r L^fe a)r y , ft \z#m *ft 
L>ft5, fijfie (7 5 *?' v 9 )X lilr 55 'vf^iL^C. 

i izjt y m-vrt v*-v\zm\.2ti%t, a) t.*s> « 

ffli?jfsi : «iri?s4 v y □ v«ifrferf 3r tutm - 

izjKrf * tu erlti (7 7 x*. v o )£ij ^ » 
9^L^etliJ:y«t-a)Ay>r-^iz»A*=li<&* 

[0035] Mli^^EUt^rJoy, MAS,. M A F li 

■*»o)j<.^y*jttf7hy.y0^«i=E***ifc^*y 

^ y t jUMii l >tj»$> ^>^s -< o ^ y -tr ji r& 
y A^^j^SJSiS ri/i: -tt a)-f v y^- bttSA 

Tfv-m « i = j: y s vv? - 5 p» ^ & 
imt % tf 7: h-fc fcsiR^izjsijir -r- w ^ 

■ iWitiyUaVlfettM I S(Meiral-lnsul3tor-Sem 
i conductor ) h- 7 \Z£ y * tl'fcaS*? 1 "!! 

«ty«jceu ^-^fftttMi s h-7V^^5i=Jty 
«j¥fi*?>/fcii5ii h i=jt-y»j^r* titans 

C PU (Central. Processing Unit) ^t|5]-(D 
^^7PtA^^tt^^^^S^lzfej5tiL/=CMO 

s K^'v *J*&- 1 = J: y x^e y -t j i =&« r l > ft «> ^ 
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EftO) *Tflfrf *ft.$l/frl3>,*#7 f y 7<I>j* rjEUSE 
fc PMO.S (P-channe I* MOS) £&.ft$?.|zmi*$j< 

C O O 3 7 3 i fc % W S 1 W S pSltPWF 1 ft* W 
Fq|*9-Htt?*y. *7*y7C)X^03lg<Dt£«8r 

izepjdD £ tlfc;P K U A S 3 - $?(§]» D C |Z«fc 

(;WS Ffq-^^^^^lRSn-lZW^fl 

A s 65 1 5: q - 2 i» p c I z A73 * *v5 ♦ 

COb 38] | fc> B S l.ftiio BSBnRtfBF 1 A>£ 

b fb n|lt7 ■-■httr*y.. f5]-a>^^UirJHz--Ssta) 

r^tv kh. (b s 1 . d>6B sb n) \tm>&?z>wmx 

AF$4MT?!£-?-htlk (BF 1>ipBFBn) IZjSfR. 

top 39] Ifcfc, ^.U^Lv^L^ie v hSaWBS 1 
fi>6B-3B nMB F 1 B F B n |Z |*^Tptl# fcf 

-f-.>?** t W»« W$8<J3lft*ai lift lz=& ti^hSft 

too 463 ztz. *nmm\z&i*T\t. KCn 

-f-y*HHiSLTL^l». C*v!ZRg&1\ fc&oe^h 
IftWIz^^TtVT.yM^^tt^T^^lzii, m&o) 
t: y h - 5 iz J; y ttiip t V V7 
iz&JSU #.t"v h$ft^0)jg^^ij7ASJK^-f y*lz 
J: -> TiS <t fit! r * £ t .fc °IflB t- & .a 
fc, s :ai *j>£s An|*-&<bA^T^-tt(Dfc:y h 
mzmtt 5*** t>^7 >7 WlZfc 

tf;v haft izies * *r nsl * * u izietfc * 
*>.*?- 5si5*air«^!zii. 5iffi*ttfc9 - nftc 
&t8*ti tz* ^ u * /uo)^ - 5 e h 

yyy * u ^© I zrtb o * v ^ 7^ v 7 



•ffl^k viv 7^-'HBI*«%yV tT* ^7r^b)^-:5 M^lz - 
^73 ^tes * 11 ^ r= ^ t V ^ T v 753 Brff% .s A IZ J: 

CO 0 4 1 3 tfcv HSIfiiiD'HSh^yHSBIf) 1 

e> h s b n \mm M -J * y , ^ ^ y t? u^f ma s 

S'*«tlT*tf V htABS 1 id^BSB nt^t'J7 U>f 
MAF ^JSSr^tf'i' b»BF1 fi^BFB n fcO>?j|Z. 

v h»SS*RftlzS$ST*fe<D 
clflO-PM^-f v.^ttWittt. m i SK 7 ^7 
5«!L^0)V-7«ftStt K U^V^0)-7J^j><^ 
y.rU^MAStKDtf v miZjgiSLs V-^TOXI* 
H U^f ^W'dM^%>E% U7 7 Iz-fMAFlO) try ^J^. 
izfesu MMftT-ft-S-y- KSSlZ>3&!ITS»Jfl!nft : 

^TR^PiejiSft^H.s.w 1 ft5enjiD*n*J:3iz«jd| 

tfcs ffif^ftf H,SWj toU7WMA. 

PiJgjestt:^ h s w a - srssi d coaitiizs^ 
c:o 0:4.23: »aa:fS5Hsw 1 j&s^tt - ks*v&-« 

6>6H Sn'J3J:l/HSB1 A 1 ^) H 8 B n 114 
y> tf v ^JftB S 1 fti^.B Snlitf V htt.BF 1fi^B 
FnlZjgiS*^. tfv.hn-B-.8B 1 ft'io B S B n \t \d y 
KISlBFB 1 tfifb B F B n |Z|gfS U tTJl/7 7 U 

^ ma s t p( u W7Wmaf * n ^ + pes 

fSSflf hsw 1 65^- h*tr. =&9i®7,-f y^WN 

«t^H SB1^ HSBn-Ut47'V3ElZ<Cy. ^^'J-t 
^7?U-f MA;S tjX^ Ut^T U-fMAFtt^y3fife ?tl 
^^UtJlT UWMAFO)tfy hSftBF 1 % BF B 
1 ft* BF n, B F BnlitV77V7SA1 #£8 A 
n |Zjfi$«*tlTL^* 

COO 4 33 JUT, W2 <»x}4 *yV3-v- t-&mi* 
C:oo:4>'3 mz (a) Izx^E Uir ^T 7 U<mafi*kd 

X^UyU^MAFOl^Jg^IS^aiT^^IZl^ ^ 

i J 1r ; 1/ m a s 1*1 ots^g P.s r ^> aBS li ttD Pi 
mm&amH sw i tttt«a>6*-y->*ft,. ammx 

-f'^HSI ft* H S B n 1 tt^lSiittafi t *"Jh^ 

fc. *ieffii5ij|z*5i^rli> ffi;JfJBS:fi^H sw 1 ttigiis 
":p" U^Mzr*if-hfc*t)^ C0>«iBl7;.MX 
OTP U^ft^iZ^LV^ ^UT' U-f MAFrt<D9- H» 
WF 1 »Fq 6iib-^0)9- KlStftiJSJftJtl^ 
2Ttt9-f-ttWFlO . ft-bT, XtU7UMAF 

IBj izp^H 0)5= - 9 ftHSfc.L ttt *«dlz<D * jx U 7 U-< 
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QttfcftsL tufts &nmm\zni\t\±. ma f$j <j>9 
z t fcr !Wl=WRT*J:.d tt«jdlo)«dl=tt> 

6B-SBnMB F1- fr* B FB nttlfi^itS UDMSIOffi 
TBS 1 % . B S B 1 SfflliS) ♦ 

'[ o.o 4 e] x ^ U -ir ^ U-f.M a f £f*rii3-£> t: v * 

& B F 1, BFB1) (Mtt.tt^- FttWF 

u-x^iziwjigrr*. cn2W*e^T. bfb 
li. tfv.-httBFi tBFBi umissm bwmzti? 

[00 4 71112 ( b) lixfJtJly.U^MAsr*]^ 

-'F* (9- F»WS 1 HWSq^t U"feHpTU"f 

MASi*ia)-f7) friSIR^tu iSJR LfcfiflX^UtJl 

WflStvhttBSI; BSB16>i3 BSn, BSBn 
IZlff * ft * (IS 2 r I* B S 1 % BSB 1 £19Jfp) ♦ 

. « fc, M ^ 1 J t }\f T U -f m a s 1*3 a) M ^ 1 J ir U M^MiR 
t®m&\ziL ruipjz^ridiz, 
u t 7 u^f m a f <j) * ^ u * ji/MSiiwiri«d izj± 

J; ^ r, Jtt&tt td -y h tto)5B»izn#r B 1o) x ^ u t 
^U-fMASfc^CDlS^ttJ LiMt£G!£lZf7;l*Jtd 
«jtfT££fcfl5T , &£* PiJSvl-f -yf HS1 Ai^HS n 
fcjttf H SB i i^6.H : 8.B f nAi^:>^|=Jtt^rb^Q 

t\ wiex ^gtjMsBgtte ? k&b f t, bfb ^> 

•aB Fn, B F B n IZjgfifc 2tl%. i? VAT V7JB»fS' 

«iBiftr$C-4:l='J:tJ. ttEX^-UtJMffN CH2 
C b) 7Ht-ev MfcB s 1 fcBSB t=v 
h»BF1 tB FB 1 (DM*). tf*«*tly-5ai^ 



b 1 ft^bnizai^^ft^ 

[00 4 8] ^fc; %-4l?tld>X%U7 U«< ^<D*^ 

tiz^ys^izii^r^^/z^ ^cDitt^^BS^-^. 

l*fc=-y Mft3t*B-F 1 m»-«l9ASiaAi«ai=tt^/S:Mr : - 
[:0 0:4 9 ] 1/f * U.lfiftiDWdlt; CP U 

v^*«Tr»*{? p^{?itf iz|5]jAlt; t 

[OO 50] J<fUt^7 UWMAFf^CD^-^^sS^ 

itimsiz, ^^U-tJl/lzft^^fci'y h»a)a^litf'y h 
UBFIftiiDBFnfc^e/BFBIftJiDBFBni:^ 

-75, x^U-tr^T U-f MASrto^-^^Ifi^ili 

B S 1 tfiio B S n fe^ CJFBSB1ft^BSBni:h:^ h 
Sft BF 1 ffi &.BF nfc'^B FB 1 fi^BFB n CD*0£ 

^sS^iii ^ U ir JUZ m>Z> e v h$ftO)a^ 

its xfe.y^jbT WMAirt^-s^wirtj 

%a>T\ ^ ^ 'J ir jut u -r m a f [*]cd^ - -s as*air 
jijg^^^ut^ t 7 u-f ma sf^o)?- 5 

jectUt.iK.r^CtJtiiT^^ JUT, ^ffiizj;^ 

k^>* ^t'jsai3-o^^utiif7U-fMA"i 

fti 6 W L r t Tit r = p + q (7 t Pi© ^ -f'^^H 

S 1 ft>£.H,S nfc^tf H SB 1 ft^.HS B.n fti^Lv^t 

^* «g6S^lzfc^ji cd^^U^® 1 ooPi^esift^H 
SW1 h LfcBSfcpli;|Ztt^ + Lfc^r, ^ 

^ibrpiiz, Xftunjuzdift^e^ Y~&o>xm\t\dv 

KaB Llftiio BLni^B L B 1 BLB'n f<£ 
^^'JSSI 0<J)^^U7U-<MAS(*1(J)t-5S 
IS^iiirraizx^U tJHz6^>^tf'^ htttc^a^i:^^ 

t5*fSjffi fcBSlZJKS*tl^; tt ? -T» ilTj^^J 
^ Jl>T U-f MA F fti qf7v > ^ U t T U A M A S.fti -p 

ff^cor, ;x'^ U-tJl/jP >-fMAFr*jO)?-5 0)lif!>ai 
L li. * % U- tr Jb 7 L ^ m a s a - 3 coiS ^iti L «t y 

(p+q) /qfSiK^^^* ffljt'tt,. ^^Ut^7l/: 
-f MAFASq- 1 6f7s ^ U t Jl/ 7 U-< M A S fti p = 
1 28f7fcr^fc, <-P+ Q)-/-q=9fSa<lft*ai« 
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[0 0 52] ilCOctdlZ, m 1 0)cfcd#*3i^C)3£ft#J 

^ftfia) * U <£ y fc iS < g!f *£&i* * J: o \zm& v 
ZZZb^mi^T. fftfrffiTSKAOB 1*1**6 iff 

C O O 5 33 £ , tt)Mi*, X -U-tJU-F-UVf MA F|*M?y>< 

U *" ; L €7' p ir r 5 to I Z& s 5 -pit tf-^ h-» 

Jf v £ < fS iPea+J, ©SMI*® ^lifSSft 1 
Coo 54] MizdL^ctdlz, ni®Xim9*%:UU 

t 'JtJly7W,M AF ^fUtJb7'H'MAS(J)^ * 

X o o s 5 3 * -fc Hr7.U*f ma f £x^e U -fe Jl/T U 

> q fcr£>0)tflI3; Llvfrfctrt. jME'JtJbP u-f 
MAFCD9- ^»^tt><^U.t'Jl/7 7 U-f MA S0C?-- H 

CO tf hJft B F 1 „ BFBI^BFn, B F B n \tM 
^ UtrJbv'U-f MAS<J)fc"y bUkBS 1, BS B 1 
BSn, BSBn^yS^^ mfe, fc: v K»C0 

C 0 0 5 63 «£-2 0)||fcTO 04 \Z&*mW<»&Z<J) 

.X am i = a ^ y ^ U'.su r ♦ . * xmu a* 1 toss se 
W <j)^ ^ U^S ^co ^ U -tr Jb t 7 U-< m a f ^ ^ u -(r 

Jl/TU-fMASO)** VV i^UIIififflLfcXlfefrJr 
*X3Sfi.WI=-iSL*TSB 1 (D^Jfc&JtS&rSIK^I* 
#Bir** SS 2 0)XffiM CD* ^ U8S.4 0 fe * V* V 7 
(D^U*SSRlf5*7*v7 0)X*U»Sfc LTfflL^ 

[ d 6 5 7 3 * U'KB 4 q Ii33t*r» ma s. ma f 

I^^UtJlFL/'f* MttjCE.UttJk MP t, MP 
2 MP3, MP4IJPMO S>.7V^75; MN1; 
M-N2; M N3, M N 4 IJNMO S(N-channel MOS) h 



PiJf^-f'^H S|*, P'MOS>7V^5 (MP 
1 fcfc") tNMO S h7V^9 (MN 1 ttif) fc£JB 
L^:CMO Sh7V777-^- Hz J; Tl^ 
^fc, ^^UtJl/T'U^MAF^J^r^tf-i' hlft 
(BF1, BF B 145) ..fc-fcV^T-V? (SAD fcO) 

r B i iz^tDjgis^^r *a 5 i.iSJK^ .v ^ c sw mz 

S?n^ ft7A3IU^"^CSW|l NMO.S >7 
V^^3M.N3, ; MN4 RtF P.M OS K?.V^^5MP 

^)v.swiziy^ai*t»**- ^.fc. tv^7v7s-A 

1 li, C M O S 4 V ' 1 - 5« ^ y ^ 

S2lz«tU«J« *tl, N mo s F7V3'M0)V^>tfM 

ES'ift* v^t v753iftft^ s ai= * vmm rt * 

tV^7V7sA 1 d)-W(J)A^i:i^ 3 7 

tv^yv7ai©fa^sAizj:y tyxTyys a 1 o) 

Coo 5 83 [1 1 (DllJfc&JCD^ USSS i or-liy^U 

U-mAS|*lCDlS»fc ^^EU tJl/T 7 U-f MAFf*j . 
^U^S 4 6 ICfc L^Tli. X^ -U-feJlpT U-f M AF \i* 

^Ut^UF U-<MASr*ia)tSI§lt* ; EU-|rJl/7' U-fMA 
F rtCOlSJB.S'S^ .LTtv^fc CD JX^E 

U7HMAF iziets £t>r * ^ u tA? 

l/'fMAS Iz^fBjeizlEIS * tl T t>*. X ^ U t ;L T U 
M A F & X.^E U- 1 T 7 U 4 M A S CD* ^ v */iX ^ U 

Jlf T 7 U-f M AF 0)9— FWR'liy^ 0-^)17 U-f MAS 

-< MAFCDtf -/Ktt^F 1, BF B 1 B Fn t BF 
B n tt -jjC^-U iril/.P U-T MA S frtf-V h-Jft B S 1 , B : S- 
B 1 fti^B S n v B S B n ^ < T 
C OO 5 93 [gl4 0)SgMl5I|0)*^U^S4 O0)iA^0)«{ 

X&JtlbT U-f MAFrtlZt-CDtfUgfli^^^S^^U 
7? Ln>tfL^^7 U-f CDtiiTltr F U^ft^t^it^ 

MW»hc cizjoe-ti y u -tr jut W ma 

|Z^O)tS3gft5^tHi..(hfcB?iS^ft5-l^ ^Uft:^) , 7f 
U^fs#AS "F -S'tic f|: J;>7t3 - H U 
9- K$*W:F 1 JP&W.FQ CD-fT^T 7 ^- h LTlS^ai 
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^ ass £^ q - 2 d c s ir J: t> 3 " I s b. 9- K 
«WS 1 ftiioW.S pO)-f7^Xtl:- h u.Tis^aiu * 

■tsifisar*iacfc*i=tt. ra^iS:ft%H sw 1 ^^tt- 

WS-1 ^WS pO)#-f7^Ttt- h b7\ j(%U*Ur 
7 U-f M A F|*] t /^U 7f b -f M A Si*] |Z[b]- 1ff$fi 

tfr^* -«*jiz % j*^v.*4y» c^ieiss?) v>2 

"W+tWi^tU* (l^l4C6^^U-feJl/7 7 U-fMAS 
7MMAF) t«'JCJ)^'V^lZ^J5fi?nx:ti>J; 2** 

UH-MAF fcMA'S-fc^-*v^±|=MThldL 
CD#^5A^r B 1CDSliit^6*j'J^^^fcSf), ±53 b/= <£d 
1= Hfcfc *7 -f h * Jb - o Z t tf°J 

K^m^bciekr..** 

[0061)15 C.a) i'fcfct ^UtJl/TU-'f MAF 
*.3P*'jaifl»H CG ^Jgj&ift^ H S W 1 - 

r^e^htt-Bsi, bs b rtfxtuywwAFt 
-MjdT^ev-htt-BF-i. BFB1 fc«-y ; tt**>^ c 

(D«5gr v ^q- SDCFASg- RSWF ifti&WF q 
U-tr^M^t5$g^tf^h$*BF1 % BFB1|II3*ai 

r» ^^^fcp^^rBiiiia^,, fv h»B f i . b f 

^]DB1, OB B 1 C0)B=?[^B=||Z!fi'J$lIg]3frP c 

CtfY^-f y^fl^Y SW$^>f- h (" 1") l.tu 
S<DT, httBF 1, BF B 1 ft«flySI**K *V 

JVT>7IZ J^TTfc: ::V>»6;F 1 > B F B 1 0)'<Btiia»ft 

1 15^^ ^ ii fti^ift 7?^ 

[O0 6 2il5 (b) \Z\X. *&JtHT U-fMAS 

STv frjM&HCC&i&SJgJSEff^H SW 1 1 " 
IZT : £* Z*llZ£yt~ '> htftB S 1 , B SB 1 flit:'^ 
»BF1, BFB1 tm%$X\%. tltoKBT. 5=ZJ- 
HIS1»PCS659- F$fcWS,1 ft^WSq .(|g) 5 (a) 

fR^tf? ht&BS 1.; BSB1, fiW'tyittBF 

1 ; B fb 1 irH'JMBT* v?4£ft&*^ElMIIEI 

fft* -.tvKttBF 1, BF.BtftiG. IV.fSJSBBUfcfc 



fcw-h ("1" ) £iMmj=in#mHp- 
c : fltaM£ift*H sw i b" iz,urLs«a)r, ir 

V^PV7IZJt-D Ttf hlft BS 1, BS B 1 CO^tefti 

4MASftibifi?H£ttz[*}&\t\dv hJSBF 1, BF B 
AF|*j^0)« tiA^li. 9- »F I ftiioWFq OF^ 

-^^Ttr- h CH5 <b) ^wf D T=h 

uciif? T*z-t fiir * u t >\,mmwi<m<r> tf ^ 

A£^tr- > ( w 1 " ). rsc-fejzity, e ^ h^oa 

10 0 6 3] COJ:d|Z % X*U7 U-f MA Si&i»blfi* 

as *"ti fc?- 5 1* x * u b m a f \zm <t a iz 

««8brL^-fc«!>; ^^U^bTb-fMASrttDlSSO) 

o *5fem&.m<n& iwmt* ^ u t &t ^ m a f i*]iz 
feiets^^ri^cfciz^^ ^^r, x*u*jh?u 
-< ma f ^07 c? t.ztz\ix-&m\m KftT z t ft? 

;[:0 0;6 4] m ^T. X ^iJ-tlbT b-f M AS <J)r*]S0) 
^ U t b*f M A F £iA - H »W F .1 

*7!tt— KbTff^fctf, x^'JirJbT' b^MAF^r 
«fflM-tto> -S'J^ #i^t^» ts J; d iz«j« r=h 
is^ai bfcL^~965^^uy b-f MAFizmsr*«8 
^ ct«^h^o S5jtys<«y, stt^Mfb. mm 

C00 6 53 ^^'jgS2 OCD^^U-tJbTb-f MAF 
IH^^t^^ay^UfcLT, UMA 

a, -«6t,iz % ssiAff ^te^M^^^A^^^y 

<T>X*. lj7L,/f.MAF(J)^ l JSf ^3S k>W ViUf 
lZbT*5l7«. ^jI ■ IgSBftS^TR-D-C; ft".-3v. 2 5 

a^'ybEt) *nty?*Ztft' 5 l&£K%>. t 
"j hcD*£fcieitgS«rU ^r?, f-(J>-»|zjg;5SAi 
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g|Z£*|Z3?7 U-f^flSLfc:, ^T^i^'Ji: 

Tl«»(Dfc^VTy0^i:J:y 1 1 Ofi) 
?v7»ia€ffit\fc«J56^r* fS&T^Jtdlz, 

-f- -;>*3F<r)«riil*£5 1 2 0)^{?j(J)^^ USS i: 

tussam^vfi 7 <o x * usii & * 7 * v. 7 

(J)^^ UTAH'S ti 9*. 

[00 67] X.SUKBP.OjZ&LiT, TASv TA 
F, DAS, DAFliX^'J-fcJI/yU-f, TH, DH|J 
li^-fv.?, TSA D8'AtttV^7V7. CMP 

1tt23ev>W», 100 ; 1.Q1, 102, 10 
3)i?q-5f, 10S, 106, 1 07, 1G8, 10 
9. 1 10ttt=9>a*nVUqj$. Wffl)TA3,. 
TAP, WjB7l.-f.y*T h; ^ttV&T SARtff 
-$*50)DAS, DAF, PfiJg-ytf 'VfDH, tV77 
V7D'SA.ttf-fo**U pi StflMCDX^UISElZTr 
TMAS,. MAF, HSI-HSBn, SA1~SAn 

izfctjcT£fcor&*. 

[OO 68] X^'J-fcJl/7 UJAS fcT AFT3C2& 
£!«J5lzUrfcy, X^EUItJI/T 7 U-f DAS fcDAFTT? 

-5«««Jdl UTL\^ t _X*UtJt7 U-f tas|*2 o 
l£vT0>5P-$*L X^UiTJl/FU-f TAFftX^UT 7 

UHTT A8«fcU4-tve-a l£"/K^f-5i«»iTl» 
2u CWfc X%U--tJb7 U=f TA(?»tf DAFd>*fi5 
X * U * fc7 U-f T A s »V da s J: y SElissaH* * 
<, iBBttW y? vox<m&>\>zi* (x«UfeJb7U 

-fTA'FaiFDAFfl)-fV?v07tt8eyh7, X^ 
U .ir : Jk7U-f TASRtfDASOM Vfv97tt3»:v 

o" u<cjki=R.ufeev h»i 1 1 t^ftttrpg®* 

■< ^THlZ&fS^ft, tf'i* h«t 1 O 6|*2 3.t"V>l: 
tt^SCMP 1|r.fcpJ«(D" O" UAJiUZDSTLfctt^ 
Cpp 693 fe-e;(D"±Wi=li*teW7fffll**7 KU^ 

r^^^n 7^ u^ii^^7i*io)GPu^^6mfg 

7F ^A-Oft>6A3 1 li 



«DtD7 H U*rfc£-f VrvO^tts x*u*tJi7U* 

TAS, DAS|Z*t UTl*7h* l/7A4ft^A1 10)8 
fcfyh (256f7) , X%UtJb7 UTAF ( DAF 
|:HLTtt7KU7A4fi^A8(D5t:7h (32 

ff) , ^-f vtf-f;*l*i 28e-yh (ism H 

UfcfibT, ^'Jtll7^TAF t DAF liX 
4u«l7'U-fT AS, DAS 0)1 /8 0)-tfv>'|R-t'tt 

C O 0J7 03 S E LO '»-3 Is y h <D1? T\ 
Jgjfe:.f5#HSW3di^>f- h*tiri>*<£tirizi*, 7 
H7A9ft^A1 rt7<D3t=vh%9!R-ffiAT^* 

HI*. 3 o" fctiirtT^ CtJ>-feU^5 0)£il* 

7xk 7HU7A 12^A3 1irO)2 0t:7h^ 

COO.7 1] ^^IJtJlf7WTAF, DAF^^IJ 
-tll/P U-f T AS, QASCD** y^a/t U t UT& 

ffr-&t*$* lS6a)X^ij^S6 o-tt Ufc+'i-v^aX^ 
U CX^E'JtJbT 7 U-f T AF V DAF) tm^";^ 

iX^U (X^U-tJl/7 U-f TAS, DAS) ;£<8*.fc 
* r V =l XrE 0 iZjfctt.U tzftti t tiiZl) «>J SHE 
8&CCNT RlZct-aT iftttvi^^^iJtzft* 

coo72)wt\ zomfrizi&ift&mTvyu-? 

v - h «a*rl¥ U < il£ Ml" 

COO 7 3] If, Wig&ccNTR!:^e'J75t 
^ft^MACCsftiATl^ri^i:, Pi^S3:ft^HSw 
stt-f-M^- h^isl (Pi)i^-f '^th tDHii^7 

r. 5=.a-5f 1 pO % 1 0 2.77 F U^A4fti»o A1 1 
F U X^U tJlT 7 U-f TAS fc DA SdO+O 

-'f7?eatRT*..ra«i=, *«j^ft^i 14, 1 15.13 

"3L^X 73-5101, 10 3r7Fl/7A4d»f)A 
S^q- H UX^'JtJbTU-f TAFfc DAFCDcpO) 

-fT^ismr^ JSfR*ti7=9- tfv 

hJft.l 0 7,1 1 OlZS^^fcX^UtJl/CDlSlidJIS 
*a4**l*'t*'J*is?.1 1 6, 117|Z^TJL^t, 

77V7T.8A %; b8AaaBu ±ietsi6^i®isr 
5XIZ, nyanyyr s A?m *\tz$ 72® 

CD^-^fc'T 7 H L/M9ft>ioA3 1 £tt&&CMP 1 r 
it^r^ ^:o)ht»fSa65-&L^l^^i:, frJfcifi^H 
I T.tf 7)tr-- h *rv, ZZTlfifrttl&imWJ'TZ. 

c^^iztt; 1 ^4=-^ vi? iizfg^r ^^'J7 u-r 
daf iZiB^^- $hmi± sji^- 

5.a>IS*aiU6i?Jtet<ci* 

Coo.7 43 ttRSCMP 1 ra)tt^fsmA5-KU^^ 
«^IZI*. $'Jaift^i 1 6, 1 1 7|i-trv^7'V7T s 

A, DSA£*<tf- h U, 73-5101, 1 0 3(D£ti 
7J$?^-hlr^tUt)l/7l/'fTAF, DAF$^ 
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s a, bs.A3a'tfar3-5[ i oi, 1 o 3 <s>#m\tttm 

(t^1 .14, 115, 116, 1 1 7\Z£y)1ltl£. & 
IZI'JWKC CN T RttHHiiffiA9-H SW 3 ^T 7 ^- 

hu 73-5100, 1 o tifc^^utJi/ 

7? b-f TAS, DA.SfrtDX^UjfcHr^lftiBd'^Vh-tt 
1,05, 1 OSlZlSMiT* 'WlX-fA^T H, D.Hfii 

9, 1 67, 1 _ro 1=5***1.*.. £v 1 

0 5, 108J)S£li, tf-v htt.1 06, 1 09, 1.0 

7, 1 ro'<D«iJ:yt-HJ*JLW; SS^i'Jlzj; 
y e-y htt-ro 5, 1 0 80»«ttt'^&-t:v i 

06, 1 09, 1 07, 1 1 0|:5ft*% JJIbT,. 
Ktt 106., 1 09, 1 07, 1 i o^yf a? 

B&r£5* tf^Hftros, io8<dsm 

+**f <.^L^^ t^httlOe, 1 OQ ; lO 
7; 1 1 ■O^Jft^Ssfelg-JSfc-bTfTdsBS^R**^ 
tt tl±fcl"> h»1 O 6, 1 0 9, 1 0 7, MOW 

COP 7'5] ^iZtfjfclff^l 16, 1 17 tttVX3PV 
7T SA, pSASaapU Sj*p-feV^TV-7TS A 
7»^*ft.fc«Sf(DTra't7F U^A T2ftij5A 
3'1*it«*CM:P1 rtfctST^ C-d)Jttt-IS*d5-» 

<tf- > SftS) . -ltiftJMtf--B S'JSPff^i 

14, 1 I Sli^q-S 10 1, 1 O 30)£ttt>£??gS7 
tf-h U X*U.*JlfT U^ TAF, DAFIZ, =J|*£t} 
dtlfcX-eU-frJlT' U^fT AS, DAS(J^I*]S^*^ 

COO 7 6] D7.r!»JSPft^1 "1 4,. 1 1 5, 1 1 
2, 1 1 3|Z^^L^rS^|Z^=l-5l.O 1 , 10.3 0) 
iti^lfc, r3 -?10.0; 1 0 ZXDihttmmiZTV- 

hl/Cl'Stf; 7>5 i o r> 1 o 3 (D£I473 W 
♦jj|z.;ptf-- > u ^9ttfe«cMP 1 rtDtt^r^- 

* fe'x-"ii'!= ^'i- 1 ;p:o, • i b ;e w**^* - h ut 
fciiv coyig^? a- ^ i oo, 1 o 2 <r>mmtftm 
scmr vd>wto-?*&mmitw.H \ rinrntzzt 

iZctUfT dCfcftiTg-** 7^-5101, 10 3CDai 
^fc^a-Si o o, i O20)£ii^^^lzr*t- hT 

iZfU-^MOO, 1 O 20>&*)ftTy- h 



wiKjizsiar **c t t £ *♦ 

COO 7 7] tffc, 5^11 5^?WTAStTA 
G7UTAF fctDty hn'WJB^^'V^-T Hf^lfi 

coo? 8] <y>mmmym3\z\tme<»x^*m 

■fi*.2.$x<f • K- TVVTT- f 7«jSlZLfc«£ 

E8Tli^0>«S:±^i''y^a^^U<05 : -5^ 
(DttJd^ft L.TL^« 2^x*f ■ t->h'7V'>7T-f- 
7'MTtt;-'"*- <D-f V5= *>5 ^1= <fcU 2 "30)3 {7tr 

*♦ BiS.LttL*a^i»*fe«rttt©6|ZjSLfc3'{7#* 

3S4-a>xnwo)x%uaiB8 otr^v 

[OO 7 9] j*^UI$S8 pfZfcL^T, tf ^>tABS1 
1 ,. B SB 1 1 fci^BF 1 1, , BFB1 1 iz&iSS * tl 
TL^X€U-&Jlr63^x-f 1 (Way 1) *C,.e^h«fc 
B SI 2; BSB1 2 BF12; BFB12 |Z& 

-tt*ftTlt$X%U*JlriW4x4e (Way 2) ?& 
*♦ ->x--f ■r*#W-'rii£y hlftWi:^x^2^«rfr 
* \dy h$ft^tt, tV^7 V7|ZttJllzm$S1!*IN1^J: 

I40.t^^h NMOSK5V^5MN7, M 
N 8, MN 1 1 , MN M 2fc^PMO S 
M P 7 , M P 8 , MP 1 1, MP 1 2 d^fSfifij? tlT.t^* 
^fOYX-f y^fll- 0)-T 3 7-if'tfE'O 1 ;j3 -fe- 
V^T^^S A i lZJSfS*tliXl>* f ftS»/j:** Y'^'Jf 
; yf«*Y SW 1 fti-T"tf- h ( "p" j Stl^t^x^f 

( "o!" i) #ft:ik->x-f-2fisaw**i^ clt-^ 
x-fiztv^v^^ai^r-fev^yv^cDfSiz^x^ 

f7-*J"tt*Cl:.tp , C.*«. H8Tli2-i?x-f ■ tv h ■ 7* 
V^7^<7«^<plW : £7r Uri^fti4^x-f • tvh 

J>< ^ U t Jl/7 7 ^ L>^ M A FS If ji ^ U t JIT 7 U«< M A S ^ 

tt-fi*, X^-UtJlrTU-fMAFOT^ HttlRttX-^U 
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T\ X&J&llT U-f MAFOkf httBF 1 1 , B F 
B11, BF12 S BF B i 2 \tM }\,1> UMA 

SO) If v.KttB S 1 i\ B S B i 1, B S1 2, B S B 

i si ye it*. 

[00 80MI8 0)£Jfefcj 0)* ^ IJ 8 0 fti£ 0)IS^ 

4BL»if1itt0 4O)^^U»ia4OO)*ai:; 

"? x -f (J) Y 2-f !i> f «JHL C 1 £Gfctf l*fs]*S 0X*& T 

fi*.** U IT Jk^U-r mas Lfd*jS£ 

< t|s]-0)^ x-TlZS^iAAjT/fefU^ #jo)^ x-r ^ 

[0081] *£&*tfif1:fc|5]«T-, m^O)^x-fCDo 
^T^fc^<^4Dtlfc^x>f|Z»^iAtJLRU (Least 
Recent I v Used(U~^h • U^-fr.V>U- ■ a- ^ 
F)) $0)y7U-;*yjb^^ <IfiL^T 
x -f Lfcfk * x,-f 0)Y J*-f * £JB 1*7" 

-^.QftlZ £Ufe&tt7'Jt ^'J^i.^ffl U * T v ^x 

tr^r u-f MAFot v hSftijSKtf^dlzr^cfc 

C00 82] <i.9'0MI» B»tt*M(DS5M 

iS 1 0 0) t: v., h »0)Pf Sft£ 3H ]Z Lh 60) TS^ 3S 
1: dDSK-MIMiD £-UW« i b.fcMtt^ir Vl-v? lilfc 

v 7 o> * * y sias?/* 7 * v 7<dx * ya^ta fcbrffl 
[bo 83] Ui o^^USS 1 dfctkter^fc. 

UttBO 0|Z*>L^Ttt«ffc|Z?iii^-r^^HT 1 % HT 
B1 v j£vhttBTK 'BTB1 t ^t'J tll/7 U-fM 
ATftim^Lri^* rp- K&WT 1 ftif»WT uO);fc& 
<u) , r>- F»ws i^ews p<j)*fe c p) , 9- 

^WF1 O^WFqM (q) |Zjfc ^ft? ftO) 

Pi o)ia MJ. L J? Jg fts»* 3* ^ f U .ir lb ?K M 
AFA^o)|^ai.Utt. X*U£fc7 R U* mas s ma 

t mcoizfriz ut yiii <»*iu.«4. a'fc* * y 

."fc-Jl/T? M MA SI*. ^£lJ^jt.7!V^:MATi>&4)R. 

*&UJ;y6&<Sfc*ffi1*5* T^Hr^is^SL^tS* 
t-f-MAF ^^^'JtJbP UMAS 
I z teJrt U r fc I ? li^Ji £IS U ft^ft -TP £ 3 ♦ J 3 M 

Tjiz-^ rtK e 1 o)S^^jo)x^ u ass- 1 o rids >sfc 
<j).t3 ?-fe<mwibrjBiiiT'»t 

Eb 0843 »27i3bsVaWM^j<«iJM 



^ re r*y , m q iz^ 3®«s(d * ^ u o>jcs 

ffl 4jt? © T » * . SB SO) SMffJ 0) ^ J J SB so a 
f^fiBtf 3P#lz -3>tv«r liifi^ sw.r ^ o-oxttMb) 
^^O^si oo.bac>»-7 ©*«wo>^^ijftfi-i 1 

[00 863 © 1 0RCf|5l1 1 izjp^^^^^ussr 

it ^ ^ ;u t jir t u ■< m A.si*] <r>m mt. * % u -t? u 

-f ma Ff*i 0)tSI§ i: ^ U ir /l/T 7 m at i*]0)tS?5^ 
MAF^tf^^y -trji/TU-f MATtt^qEy-trJl/7U-f 

jX^y t-Jl/y U-f MATR^MAF|Zieig?nr 
L^^tt^^y^JlyT U-fMASIZfcMLTlgm* 

imy££u < p >q tt%. 

[0O87] nvoacn.i 1 iz^^^^^^y^sr 

Utt29h(ftBT1* BT B 1 |Ztf'i» hSStBF 1 S BFB 

1 i:(=l«IZ-tV^7'V7S A1 T«ttM--U ^--Sdi^i 

D A T 1 ft* D A T n T £ ft* L Titi ^) «J» * ffi ^ M8£ 

3 jz j; y % ^ y ^ u» sa* hm 

± Ltz 2 -po)ftttft»6fi o Zht}>?&%. X^y-tr JlP 

U-f M AT t M A S \zkT ^IS^itiUfe^^S ^ii 

f-^il n 1 rieii "ufcyc'^u titr u<ma-f t ma s 
i z m r % ^ ^ o) i i'm * ^> c t ft^ - # 

[O0 8 83 fc/£U ii 0<J)XtU8Si ooot 

li. ^/e y t ;u7?*u-f m a s y\ <s>m Siifrfe j:cf y.^u 

-til/T 7 U-<MASftiP)0)IJ5^£ll Lli, 7=-5£ti^D 1 fti 

6 Dn fc<fctf ;?-Sai;ftD1 T fti io D n T 0)fSj*rft»^I^ 
B^IZ^^^ls. Lft»U CO)T^t^ffi^l±, j^'Jir 
it^U-f MAS^r^tr^fti. ^^'J^Jl/P UMA 
Fi*i^^L^liMATrtlZ^LlM??$gft5 35^UPi^ 

i: ^ trnwfc t 7 o -t ft^^ izi* 

Tftii=>Dn T.0)i^75t^%V-^.V^^^|Zf7 

v ail h o)^ y ir jim "orswiiz 5= k t 7 j|/ 

COO 8 93 5= h-P^t^Ai^ ttZZZb 

iZcty, ALUCflr ithmetic Logic Un i t)^0)35S3£fti 

S»|z jbtjB L fc? - 5 * * v ^ x y * y ^«^r ^ Zt 
[0O9O3 tti*>*. *syv)\f#- ho)^^y-tJi/ : & 
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Coo 91] £iolz[§]i 1 0)^^EUSS1 1 oo|*_tie 
[00 92] y^U3SBi 1 O OKfcl^rli. i1O0) 

UMfii oo o<»* ^U-trJl/T U-f masi*]©^ 
■tfSW8;p 13 J: =3 TSOT £ V KM.B s t b 

S B 1 |Z&fe£*vfc#- > h. O - K»WS 1 Tfiiio W 
S pT|Zct.T>TS^*tl^.e^ h»B S 1 TfcJ-tfBS 
B 1T|zj§!$a h»!3tL»«4 .y-SWWjD 

1 Dnft^0)70t *|Zfcf L9- 1 fi^W 

•alzfctL'?- HttWS 1 Tp&WS pT«fflL«4iUe. ± 
I570**fo*Sgrfcf^lz:Fi7t;*T3£, 
CP0 93] csne-OHUMi EM ettBiOjCEU-t: 

ft.**8 o>% dm i z 'a * x ^ u ass • . s i MHt 

: M-dD X% U MB >-o £ PM 1= ? I < 7 ttWl * 
■ e-fl>JOWPl.fl)X i J MS i 2 o o-fe * v*-* 7 

Coo 94] ^^TWtft- h'x%U-kfbttta>*71Btt- 
^ *^J3S WO J: d It,. t^S^JS cdjs; ^ 

Jl/FU-fMAFlZO)*^ aT'J^- h <tJl/£fSl^ C t 

COO 95] ^rEUt)l7 L"f'MAF CDt: ^ httttB F 
1 #6 BFn tB F B 1 fr£> B F B n\ B F 1 

T fr£ BFnTt B F B 1 f £ B F B n f 0)— & |Ztf 
■D.TL**. .t'ft.W<D.lsv httizttt^^T'V^SAI 
frfcSAn; *><tO. SA1 U/)^SAnUA5^tl 
Tl^ i1 20)*€UMS1 2 O.OTtte v hl&B F 

1 £B FB 1 tiK «17^?H8 1 t H S B 1 ^fBl> 
T^t'J "trJUT' M.MA SO)tf h»B S 1 fc B S 1 B 
IZtg^tirfc y, .tf V h Ift B. F l' Tfffe B.F n Tfc B 
FBITft^BFBn T^PiJf^^^^H U Lfi>'6HU 
ntHUBI )d^HUBn|:j;y v X%U--£JkT U.<f.M 
AS(l)e^ h»BS1 tB.S 1 B|ZJ8tS.*ftTt>*» * 

LTv'PfJBa^'J/^H SL^HS nfcHSBIft^H 

SBnfcHIWWWSf'Hswi |zj:USfjaii*^ PBJf 

^»oH Un.bH UB 1 6^ HU Bn fcli 

C.b 0 9 6] jLUl£J:3'l=. jt&JtfoT Umas n 

IZ^trt?txtL>^1S?g^. X^U"tTJU7U^MAF|Zf# S 

irt * * 3 izrti x * u -fe to 

7 U-TMAFoy^-tr^jeiix^U-trJl/y U-f mas 



tl^Tl^X&lthT U<MAF^(DT9i?;*lZ# 

X^'JlrJI/7 7 U-TMAFCDSl:IJ']^<tti^^Ci: 
tfT-2%tz&). h^^U-t;Hz«t^aa«t®fto^tti 
tflz**- f^^u^BSysir;* 

lZ©Mt3ft5fc£tg£IZl;t ^^'Jt)l / 7UMAS\0) 
^C7 t^JSftiiS^fc «J>lZ$5l]^ft5K < tt£>* 
COO 97] m 1 l-2*C?X^UMfi1 2 0 OCD^Jjfi^Wt 
Ur v X^U^l/TW^MAP (a 

= i t '.Wfttf ^ x 

tx^utJi/7^MAF ©Biz * tmm 

ftv PiJi^-f yfft S 1 HS B 1 fc^HU 1 tH.U 

b 1 ^tv^rv7lz^:^rfectt^ j^U-tJl/T U-f 

M A F ftiX^ U iT JUT 7 U-f M A S 6J<3 «J^ * tXtz^-mt* 

C0098] il o^J;di : i iQMfcfflaxiE'ijMB 
7?.ttjC*. U'-feJtT U-^MAF^^iLFMATCDSfi^^^ 

u iis co^i^ f t <t XP5 Sft cofgisi i z^M ft 1 c t 

[ 0 0 9 9] [1 1 O frio^l i sajUffifiijco^^iJMfi 

i5«J(Dp<^UMBlzt;iSfflr^ Ti7M-h=tt^^ 
U fi3S«T IZ^Ls r fclsl 1 <J)^ffl 
i«©X^ UMB7M^ft<P)t3t ■ 3 fc<RI«fl)i»T:lg»l 
IS^itiLiiaiZ^LTfe. ^^'Jtil;7U-M 

AFfc j^ ^UirJt/T 7 U-f mat ^ot 7 ^ ir^ll m 
itlZfTX** *6l=C0)y h'** v'5#aX*- 

5?-5.^^ ^v.aftj^Biz^sr^.+rv v*) tmm 

C01 00] CSS9^ttM» till 3|**Kffl».9 0>SB 
ffiWIZf^jk^'J^Brft** ^1 ft^$S8Jtr(D^ffi 
fiij a) ^ ' J M isi « ^<£ ^ I z r> 1 v T li IH W ^ « Bft T 

UMBSttf a 7 70)X^E 'UMS t C rfflL> <o tl. 

C:qi or] ^^>JMB1 3 0 0|z*a\r. mas, m 

AFttjC.^'J tJUT" U4\ MttX^U-tJk HE 1, H 
EB-1 JfcfctfHF 1. HFBIttif^-fv^ WS 1 
6»6WS p^cttfWF 1 ft^WF qli9- Kift, S A 1 

s Aiitv^TV^aaiftfg^. ss 
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1 V SSB IfccttfSFi, SFB.1 tS£ZfB F 1 , B 
F B 1 ttfcfv htt«ai-tTl^- 

C01 023 PiJiteErf^Hswi asy*- h£ftn* 

**8& PiS^-r^^HEl, HEB1 |«V«ffi|Ztt 
ti'V hlftSF 1 £ t:-i» h&B F 1 |z v tf-yhttSF 

b 1 stf-y h»BFB ii=«inr<&. wmmTimu s 

W-2fiSP«t- h 3tlTli£0& Wf7-fvf HF1, H 
f B 1 tt*V5WBI=.tty, tfyhtts s 1 § tfv h»B 

F 1 |=, fv>»SS B 1 ttv+VkBF B 1 IZjglSr 
i*.tC?M*B"F-1. % B'FB'1 IJtV77VTSA1 |Z 
*H(*tirt>*. .LfcfiS37, H«Si«HSW1 t 

tjiy u-< HAFt^^utJiy u-f HA8itm:« 

Co 1 033 P6®JiiS:ft^Hswe^T9-- hTtilt. 

T U-f MAFftJ£0)ia*£iiUZttfc: V hlAB F 1 , BF 

B.1fl)Bl«HIT4fl)^ SBld>e>»8aT<D»i5iJ 

fictyfe'h*cr^(p>Q) ctiz^y. ssio^zis 

Cp 1 0 4] MJIflHEffVHSW2«*7- HZTtl 

sess&jo) x^e uin <t y fc aa i= 7 s * fc 1^ 5 a 

Afffc*« 

C0 1 0 53 JU±.0)SB1 fi»6SB9 0>SSWW7tt*3BI«t 

« is* » t *z 1 1 . * ^ z fc 6» e u - 

08h7^SWLSUiMEfl)«*JI!U^ 
CO 1 O 6 3 .» W±0)5S 1 ft> *S 9 OSSJfc I* 

.fcpw;w y*-<D«<iyi=. tv^7:-v7*a)*ii«tia 
mm-j+bLT a>«fis«r r * J: s«rfr * c t 6^ 

C01073 «S1 oo)^|»ii6|:it *3if«a) 
5S i o o)£ffiffl|zf£ 54 i- » x* ^E 'J VimftM X - 



MiX>j<%yiBA«4^x^- t^h- TV*/T5-4Vm 
iS a)* i- y V a* y iz.L Ofc a> r 35*. v 

^a^^J 1 601*. 16 K;W KD2&*1* ♦vS'xj* 
^EUk, 2KvW ho) l^^-y^a^tU izT/fltfilj* 
tl%; *1">^a^^lJ16 0lt 25X=t^^->3^^E 
iJ<J)3^7U-fL2TAtr-37K L2DA ^ 1 
^VvStajCSytDS?? U-f L1 TA'tT-57.l/ 
^ L I DA t, 25X4-f y- ^J-X^UO)^!!-^ L2 D 
EC.(Hq%'d'4lT , U<CL% 5?7^i:f-37M 

CD^ZJ-tf L1 DE CBsjVdftrittatfti. 5^7U 

k^r-57'H'!iSiJ(Z5 : a-5f£^r^ ) k, ^x-f 
tl/95WAYSELt, !S^ttiL/S^^7V7R 
WAMP.fc, thB?SCMPSfc. 7Uf 

CO 1 0 83 U-f L2 T A 4X2 56f=iX 2 

2 DA|*; 4X 2 5 6fiX 1 2 8 \±y htO^^UT 7 U-f 
■CfllJ^^tt^* ^^T 7 U^f L 1 T A|* v 4X32f7X3 
2.tfv hO^^EUT'U-r^tiljrt^n^ T-57UL 

1 DAlt, 4X 32f7X 1 2 8tfy hCD^^EUTU^r- 

C O 1 O 93 8 fc£^ HIO)-irv?.y^^TK (Inde 
x-address) li. 8t"/h, 8 t'^ K 4 t: ^ h 0)3P 
(D^U^H-KTK (Pre-decoded address). |Z7 
IJt1-5PREDECTt^-F^^ 2*=t-f^ 
^i^^EUIi. 3fffiT0)7 l Jr3-F7Fl/^^r3 
-2 L2DECr^=j- l^r^, -75, 1,^i"r>i 

L 1 DEC^t> Kr^>» 2 3tf^ ^CDS^T I s U 
^ (fag-address) li 4 "3> <J)J^6? SCMP STJ^^TU 
A L1 TAStt3^7U L2TA6^IS^iii*^^7' 

CO 1 10JU17 IZIJ, ^-r^J-X^U 16O0)f 

T-37UL1 DARtFf-57l,-<L2DA 

li^zi-^/K^-f ^DAWD£^^^^ : f•tl : e^2-^lr 

^7H ; L2TA^t3-^/ ^^f^TAWD^IU 

t-57U-(L1 DAR2/2O0)5 : --5l7 7 U-1' L 2 DA 
li, 27(J)577M L1 TAM27(J)5a7M L 

2 t A^m^T-2 ?j;*s«Ka**iriv^ r.tton. 

^t'J7 U-f IJ, 5= n - K ^ -f yl T aw D ^4>.6 1 

/^TAWDlt. 11 60)T^-5fL1 DEC, L2DE 
C|Z3C7j^r^* $tz. T^-^/^-fMDAWDfc; 
(g| 1 SCD^q-^L 1 DEC, L2 DE CIZ^JCT^ 
[OHUifc. T-57ML2DAhT-57l, 
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577 U L2TAi:5?7 Ulita4:I1 PB 
@*-f ^^Hsw^^urmts*^^ Tfcft*. 2* 

* * V ^a^f'J P U-f L2~arr ayfc 1 * y Vd.**: 
UTU-fLt -array tit, &g@;W -vfHSW^Lrg 
I5i*ft5* T-57UL2DAt5^7UL2TA 
I^T^tl^?(0, 1 % 2, *3) WOx-f 

5 WAYS E LO)fflrt|Z*TH>T?x--f CM" y?WAY 

$w|z^ti&A**i5« iL^x-ftl/^SWAY 

S E LUtnilfffHIt / Missjftttj LT, ,*t.5>^a^ 
t'Jfl)tv K32l>tt 57tyh «»*«IRfi CPU^f 
l=$H&-t!$* T-57UL1DA, L2DA6^0)t 
-5(DsS*ai L&tf^-.ST 7 1>-T LVDA. L2DA/\ 
O^-SCD^ -9/1* Da t.afctfiffMi L 

^a^iA^rv^RWAMP^fi-Lrfi^n^ mi e 

lilt T-57UL1DA, L2 DAOHKUfti^^ 
*S8*Mtt3S 4 o>SS«W£ : 4 >f (D.X*U lz U 

tt^BS. BSB.fc r ft* * V V *StX:V? 14 <r>£v 
h(WBF, B FiBttWJi^-f V* H 8 W?SM**l.r 

4 ,-3(D^x V izttj&r* n&*ttf^ x 

-< ^ '^WAYSWy trifle l/s^&^t 7 v 
7RWAMP|HS8S?tiTl^^* ffi.^T, JV70)»tt 

r^CtltjBS^cOBiJiQIZ^di^^ ttfc, mis 
0)§a*ttU/3£&*:FV7RWAMPli, HEAJ&ai 

C0 1 12] ■Ji-f7-f-/fWA'Y8W.lt ^x-ftU 
5 3WAYSE Lft>^0)^x<&IK1f^WAYO, WA 
Y1, WAY2,. WAY3|ZJ;-Dr^jil^tl^* 

C0 1 133 tS'yhttWB ; F, B FBlZ&W* tl^X^E 
U--fcj|rO)ft (32fl) li, evhtt«B-8 % B S B |Ij9l 
S5l£ft*:X^U-tpl/<J)& (25 6f7) *yi*)1fifs*a 

7 U^f L1 DAtlJI^ffi UBj||g||£« PMJW yfHSW 
ft5=JVtDJS^0>?-57 U-T L 2 DA t L 1 DA(J)lfi* 

jfi.L«iaj:yH < r s c t Mr 

Co 1 1 4] Li DAl:5^?-^fti 

^: Li-hit) li % ?-57ML1DAl*I.(DT-5tt'i' 
x -« * y :*w A Y SW.^ L r ir V J*^ V 7 S A P r 

7ii-7««iflff8ACi *Ttj-.. h Lfcfc A 'into*- 

SAC2^^-KTtllt fcfvhttWBA. BABtf 



CO i 153 ^-STU-f L2 DAlZS^T^^-^fti 

£:L2-hit) li, T-57H'L2DA657Ct7* 
tu tf y h&^UTiSJg?- 5 7^ L 1 DAIZS^. 

S^fcitiMMi. -trv^^v^sAP^^jm 

brWTOcfcdlZfi*)*^ t-57^L2D 
A(D5 : -5ftitV^T'V7SAPrlS^iti*t>^» 

lz, pgJf!6^:ft^Hswi ff*-?- S'janff^s 
AC2li^tf- b2*\tzZZT$>Z>. ?-57>-fLe 
DAft^iSt^ai^tifcy-^lit:^ htt»B'.F ? . b f b 

_t r«itH £*k f-57 U-f L 1 DA IZS * 
DAft^^-^r'U^ LI DA/\(DS?iA^IZ|i^^<i: 
TO 11 63 ft$fcC)PgJi*r y*J JiX* UlZifcK7\ c5 
Tttfi*, f-57ML1 DAi:r-37UL 

2 DA; S'jy-T U-< LI T.A kQO? U^f L 2 T A rHB 

r.f^; apiiiftdittfflizJtc^rL^fc^ ia»»iiv 
>f7.f(o l zm% ■* tl T L 1 * ^ ss»^- 

[0 1 173 T-57U^L1DA0)r3-5/H5-f' 
^DAWDi:7-57U L2DA(J)t3-5/ 
/^DAWD0)rBllZ^^iyV^7 7'IS]5&B UFIJ, 1^=tV 
^ Va^^iJ<J)7h' U^(Da^ : &S< r^AzfiD(Dfe<J)T 
1)X^-r'V^a^^'J^Ai2^^T^^x^ ; E 
U <£Ufcia*ai LB5r B 1^S<T ; S)iBSfti3o^fc^ 1*: 

tOI 1 83 El 1 9lZtt< 1*^^^a^tUA>t7 
t h Ufc^Sa (Till - L2-hit) (I)?-37^^$ 
U-ftSt^h Lfc«d<Dr^-fe.^erBltt4. 8ns ?$> 

COi 193 mzo\z\t. ^iffi^JEiv, UftJaiegii 

O OMHz.B$(J)r~3 7 <D)BS^*)<D ^5. a U- ^> 

y^UdS-tv hL/=«^ (L2-hit) ) iZtt, 

3. ^mWmUUTQ. 7mW|Z/j;^ Ud> U; 1 

)SS^73tt6. 5mW|ZiU^r^ C^O) 1 
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0) 9- 9 T U 4 V <T> B . 4 mW IZtfcNX 23 ? 
CO T gO]. 1512 1 |z£t 3@£)Bi2&CDO. 2 5 pm 

cmo S7 Pt Ximvk ft Ltz* v 7<ntt®L&7n 2ti 

TL^« I5J2 2IZIJ. "7P-tr^t?AW^^7^ 

- 3 l*ft TT^ ^5ffi^J± 1 VT-S l^tS £f# %tz 
$>|Z, MOSFET(J)^->SWtt4, 5nm|:.L 
Tt»*. iSfi^tt .£:CPU^o)igiif{giSfr 
lsi koo7Pt;*o)E&t$o) jt^UfelkCHte 
h- 5^*3- -fell C^± CMO sSi!jx^U-trJl/) £ft 

TL^* O. 3VT, ilkmit. 0, 

**"4*y^aj<fE , J^-<-^ttv 3.. 6mmX 2. 1 
m nn "t^JS^* 

t b V 2 1] U 2 3,l=li f , .^-$7 i>* 0$m x Mmpm 

'•Mtt4. 2ft*t'vV ajC^Utfts? 

h.t/=«-&<J)7 7 ^.-ir^B^rBlli 7. Snsrfi*. Cft 

V V^a** UOXfc V h^tt8 t JS.0-96T»-355>fc^ ^ 
C O 12 2] «»1 1<X>kj361?]» M 2 4 l-ztt* 

58 1 i o)^stiffl|zf£5* * 3^ ^y-d)"|ttlft-f - 
*Jfl)7 P 9'0BfttqV*ftTl' *♦ *'M«I*SS- 6 0)3£8S 

)S,CD*^ y^a^^UlZUfe«^0>fc*7J6^* 

4 0.|J<V7>7^^gViK- hi POR 

*t*.o>-r v * h 5 o a 1 9 - s \zmn l 

* vfa^fU t Lrffll^kO)r&** T#t)%. 4 
+ *Wv*^ : aX*U2 4,pk, 3.2 K 

1 * v fi^'^E-u t r«j«'*ti*. * tta.** 

U.2 4 G|& 2^^^"r>i^t U(J)5^7 U-f L2T 
AGtT-57^L2DAT h 1^1"r>iyt 
UOS^T 7 U-f L 1 T A K L 1 T AD k9-Q T U-f 
L 1 DA I „ LIDAD.t 2 V V V a X * U 0) ^ 
q-ffLSDE aip*ft?ltttLW, 5 77 Mtr 
-5TU-f.tt»JlZyq-5f^r^. ) i*=t^.v. 
^aj«'*U;0)?3-5rL-1 D I , H DD (Hij^ftT 
t> ttl^S, 5 77Ui:T-.5 7U liSUIZ 5= U - 2 £ 
*IT** ) ^x-ftU75SELI % SELDfc; 
tt^SCMP I , CMPDL 7l ; ^tl/{?5SEL 



C O 1 2 3 ] tt fcs * * ^ a-X :j E U 2 4 0 1*8)37 F 

h (MMU) i*j0>7K L.*3fc&M v7 ?T LBT-ImilT 7 
F Cfl^STK : Virtual Address) •P&ttllT 
^7 (Physical Address) lZ£&;*ft*:telZ. 

C0124] SOT 7 U-f L2TAGI& 4X 2 5 6ffX 
2.3 KO^^U? U>f Ttilrf*^^ 
L 2 D AT |J % 4X25 6f7 X 2 5 6 t: y h 0) ^ ^ U T 
U 2 tV^v 5 7 7 : U -f L 1 T AG 4 X 3 2 

fi X 2 3 h: v h 0)^ ^E.U 7" U-f X-m & £ +1 ^ -5= - 2f 7 
U-f L 1 DAT \t. 4X3 2ft X 2- 5 6 tfv hO)^^U . 
7M7«Sll^^ 

CO 1 2 5;] 7 K Ujjl-tr U0:5 S E Ltt, -f ^7 

t ^ - h tlJA^ 0) 2 Oft* v v V *X ^ WTO t 
*fc0)7K U^ftf ^-«!sl»'il*f7.-9tli%. *Pli:7 
fti^s Lfc«^liv. fifj6 ti fc«ffelB&lz^ 

12 5IZI*. $7 U-f L 2 DAT, L1DA 

D, L 1 DA I OMslKISflSnV^fr.^ E12 5I*, PgJg^ 
•f 7? H.SW^M^I'if LTL^ ^ * fc, 7Ut H - 5f 
PRE DECR&Ft3-^/7- K F^^mD^^L 
T L * %A tp&t£&<J>fr~?s 111 oa)3S6 0)^l9Ji:S* 

7^aXtUtt, 3PtT(J)7'JTq-f : 7f : U^^t 1 
^-3/9-^7^/WD7Ta-fr^ -75s 1 
SjC'+f.y.i/a.jCSmfc 2P(J)7"Ut3- ^7^7^(J) 

*^?.q-5f/r?- h h^-fv^wDt^u- hr^* 7 

• JSWfi*ti^4:3lz*^ Ctxli. B2 40) 
7^7t^5SE LO)«eag^3l5RT^fc^ i: 1 JX* 
V v V ±M 0 Hfe Jim 0)7 U ? F 7 K U^(t 

cqi 2 6] 1 5x=t .^•y^a^^uo)=etsss : S'j>* 
tt lb TjimiiT 7 FittmMT ru^i:tir 

^^pPal^^Jt. UTfe 1 v ^U0)IS*>ai LB^ 
Htt'h ft*. 

C0 1 27] -^IZIJ. ^^-^S'ali-fe^ 

U-h-^r y^aJiyti H^'ftWLV -75, t^U 

'J fcovsvKH^teiz-ir;*^ ^^r> *t"^^^.^ 

t'J2 4.0ll te*0)ir/1 U- h4^'r>ai:lI7 7 

>r * * v ^> i0)^750)^ij * ^mx zztftT-B*. 

C0128] «^120)^BfifilJ» Hl2 6|Ztt3ts:pg^0)=t 
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m«ftA«lll? hFPU i iSSSMU 
LTfc, ^C-^Uttifa^v hMM,U.1 fc % ^t.vVi^ 
CCNT £ % ^V^a^^lJ CAC 
H E fc\ 32 If ^ U S fc s 3-2t£'i>* 

K U^/V^ LABU S t, ,/32 tf.'V-h^JlT F U 
7)'^ : 'PAB'.U;S;t 3 2 tf ^V^ ^M^DB S.£,. 

ft 5, *^**vV*t?-$**>vV*ftm±LTl<* 

MCUt^^f^tUMMI fcttittS^-S^EDB 
fc^PFU^^EABk^LTmS^ft^ 
V^^U MM i IZl^L M'&H D RAM(Dynamlc Random 
Acess Memory)^^^^!^ R AM (Synchro nous DRAM) 0) 

[01 29] .**.vVi^«'JCACKE|t fflxl*. 

* y-rfc^ 4 tio) «7»rfc*5? ^■W'S.tt* i * 

V a ^ i I J t 4 lid) 5 {7 2? t f - 5 ^ ^ ^ 2 
*> v t» a* * Ufefctf 61NMI Sft. 1 *c * * y .S* 

U Sfa- tf v h t 2* * * y.ii a j< % .u4 b> £ v -h Dfc 
tf&BJ§;M v*«ttLT«lft*ftTli*. i«'l2Wl^rf 
*r ^^a3 VKP-^ ccnt 6^6 oil^JSl 

V ->a * ^ U fc 6*? >f 9 P q V fcf a- 5 *ft 
<&, &JI^JKu^±«ftS. letSSSIi. iifc*f 

1 0)jPT;*:£< fctU T0*;*J*lifltt, 1 ^^;^>a 

[ 0 1 3 0] «£1 3<J)HB6fl?J> t5]2 7 
f 5iV a^UtJBl'* V-f ; 9 P 7P.t. vtt MP U.fcj< 

?^.P7Pt'^,MPU.|l (Ma:.3!.M NST 

i*B'J*j*«iarv>F P.u-2-t, 

At ^t4^V57x-^SI F^ft> ft, 

tf dtli* - 3 * v ^a J* * U fc * f . *y ^ a 

U t^-f >*^'JMM2 tttWf-3^EDB2t 
^fSP^ H l,^7EAB2 ttt LTKtS*ft^ ^-f 
V>^ljMM2|Ztt, *-f >.X*y MM 1lg]«^f-f^^ 

{7 3* <J) y ^ U 1? j b % ffl l > /= ¥ £ * ^ ■ J 6 5 Jfl £ ft 



[O 1 3 1] ft^^VvVD.**:*} I NC"Afcy-3 4 

CACHEtPl«^tr^Ct^?5* 1JX** 
a*^Uk23ft** yV a^^EUfcftiW^P^P 

* IZj*j35i *ft *fce&, H 2 6 CD*] t N«|I^fIJ$Jg 

aiu-peti rif h * * y L 5 

- v h i u V»te'J«iWqiar y hFP'ut «iJ^?o) 

5= - 5 -^^^-r^a^^UD c a \zmtn r ft 

r^> + IEls e cow tf=JMI^ i ^r^i^tU, 25^ 

* V y V a y. ^ U »tf ^ -fV^^U MM 2 -C^^EU <DPi 

XO.1 3 2] 3S12MSB1 30)^ffifiiJ OJCd I- i ^4 
^ '^a^fiJt2^7*/a^^'J^7^^P7R 
tvV*<r>*mK?-9WMi£m\zft&T%tz&>. ty 

loi 33] Ju±*§ra*i=jtoTtt*ftfcKW.«ab« 

CO 1 3 4] Ifc, j><*UT.L^MAF(D^U-fcJl/l* 

Urfei:Lv £(d\z. y^JT U-fMAFCD^^U *l\t 
teXZ.T <y Om<»M £U-« Jt ^^ffl U XEU7U -f* 

fcctiv cp>»6, y7'-u.-fMA3tt*iE«t ur 

I'll r 4 ct *«DRAM ^SfR.OMrtjSO) 

»D ft.^>» 

[0 135] *P6Wli, ^tv'V-ay^Ufl)* 

T LB (Translat ion Look-as ide But f er) |Zfe jffiffl V $ 
[ O 1 3 6] 

[#g^<D^m] *Be|z^L. TBBin *ft fl>.**«* 
^^fecj)lzJ;^rm^ft^^^ffimizli«^rftlSTgE 
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C01 37] TtftaS, 1S$g^IE1ST^m^O^^U-& 

C o 1 3 8] jt ^ *t ie&i&0)* ^ i j t Jl/y u iz* 
* x ^ u tea feet * v v ^> i .3c ^ u ft^ift r 

[aHBOffi&'ttMfl] 

[12] *PSBfla)5&i <J)lgS6fiiJT^^^^UKSa)tt^ 
SirTSKS b<Dl* 

CH3] -&tto#x*o&m<»mi£ : £7fiT&&m* 

C14] ^^CD^S^ffiWT^^^^U^JSCDm^ 

cms] ^^o^sco^fiewr^^^^u^scomrf 
^rm* 

[17 3 *#g^a)S3(J>||ffii?JT'^^^U«Sa)tft^ 
£tfT7 p-3Fi»- h <»[§]♦ 

CDs] *^0)^4a>ggBfil9Jt^^^^U^Sa)«^ 
£i?ri* 

[19] *|g^co^5 0)^ffii9Jr^^^^U^ScD«^ 
^yf^l* 

[11 2] *?g^£D& 8 (D^ffiWrfc^^USSgtDtt 

se^ri* 

[n 3] *&w<r>&Q<j)&mm7:&%M*i)}£mv>m 

cm i4] ^jbo)ma««MB%qirB. 
im 1 5] is^ai u^McD^^s^^tt^^rm* 

[H1 6] 2fc#gefl(J)$S 1 O0)^Jfc&J|Itf,£** 

^ U cosfiflft -< >: - s>«mTB« 
[11 7] ftHUftS 1 O0)^JjS1WIIf&£*i* r>a^ 

Clj 18] *5g^0)^1 OtD^MWH^^^-P^^a^ 

'J o)? - 5-7 U -f <D!§IS&£ 

[119] fc^CDSS 1 0 (D£ JiMlZffi* 4 V V t> a* 
U 0)? - 5 7T u -f ^. U- .S* a Vi8J££^3"lIU 
cm 2 O] *3gBfl(D$S 1 bd>Sei«i«l=f«-** 

[12 1] 3fc?e^a)S5i o<d^S5«H^^>^^^S'il^ 



cm2 2] *&w<J)&^ oommmwtt^v vzs ±* 
£7f>rm, 

m* 

* u vMim 4 x - v 

ci2 5] *»u<dsvi .a>atMMi=fli$** v Va* 

[12 6] ^pgqato^r^^j-^^U^rt^L/zV-r^ 
p qvtfi-5^ffli\fc^^^^cr>7P vOEL 

[127] *3S^<D* * ;/ ^i^^E U^[*ljaU*:y'<f 0 
□ 7P t V tf^ffl AO) y p ^ 21. 
[fS^O^] 

MAF 4 MAS. MAT, H A 1 /^Ut)l7l/ 

4. 

TAS; TAF, DA S, DA F ^^'Jt)t7l^ 

4s 

M U tJk 

D 5=aTJl/#- hj^^EU-trJU 

W.S-1 . WS.2, WSp 

W,SiT, WS 2 T. , WSpT 9 - FISL 

W F 1 , WF2, WFq 9 - K «L 

WL1, W L 2 , W L r 9 - K ML 

WT1; WT2, WTu--9-F^ 

SA, SAT, SAU tV^7V7SAOT, 

HSW1, HSW2, HSW3 PgJffB^ft^ 

B.S 1 , BS2, BSn tfvhtt* 

B.8B.1, BSB2, BSBn tf^httt, 

BF1, BF2, BFn--^h», 

BFB1, BFB2, BFB'n t'^htt. 

B L1 ; B L2, B Ln \±y httk 

B LB 1 * B LB2, B LB n «ti^hSft. 

S S 1 , SSB1 % SF 1, SFB1 e■>'h^a^ 

BT1, BTB 1 tz-^hU. 

BS.1T, BSB1 T \±v hlftv 

BF1 T, BFB1 T- \± y 

1 05, 1 06, 1 07, 1 08, 1 0 9, 1 1 0 

S E L O t \,0 5; 

SAU S A 2 , SAn, SA1T tV77V7s 

S A 1 U, SA2U, SAnU tV77V7, 

T.SA, DSA t>77V7, 

H S i , H S.2 , H S n PiJf ?>4 y *. 

H SB 1, HSB2, HSBn Pi^f^-f-y^, 

T H, DH ItgJfa-f 

HEV, HEB1, HF1, HFB1, HT1, HTB 

i mm*4 y*. 

h u i . h ub 1 mm*4 y*. 
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D 1 s D2, Dn ?-9t£?). 

D1 T % D'2T, DnT ^--'Sattj. 

D 1 U\ D 2 U % . Dn U ^-Siti^, 

DB1\ D B 2\. D B n y-S-ilWj* 

DBB1, DBB2, DBBn ^-StiiT^ 

YSW, YSW1/YSW2 ' Yyl-f 

EQ1 -f U^-f 9\ 

MN1, MN2, MN3, MP5, MNS, M 
N7 S MN8, MN9, MN10, MN1 1, MN12 
NMOSh?^^, 

MP 1, MP2 t MP3 S MP4, MP 5, MP5, M 
P 7, MP 8, MP 9, MP 1 0 % MP 1 1 . MP 1 2 

PMOSh7^^5, 

CMP 1 tfc»S. 

H I T .fcv-MM* 

1 00, 1.01, 1 02. 1 03' 



M CU 7-f 0 □ □ V.fcf a.- 5, 

cpu 4>fSaailSSg, 

f p u i. fpu 2 3*ift'J*8c*XS&li3.:z v K 

MMU.1. MM U 2 j^UtillaZvK- 

CCNT * + v$>3LM s E*J 3VhP-7, 

CACHE--** y^a^tU, 

DBUS, DBS 3 2e';hT-5^^ 

LABUS 32tf^hlmJl7 7 KU^^^ > 

P AB U S 3 2 \± v htfcllT K U^M^ 

EBI F ^29M^^V57x-^ 

MPU C?P7nt^tt. 

i u s^ssssaiia-^ k 

I NC A a. 

DCA 5?-3***> VaX^EUs 

S I F WyM'V57i-7. 
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